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m m m 

? ft <d t * 9 ^as \z. tin v-itm* wtkmffe&tr't?) mm & g£« m 

ib, oiy^n/K^^^ (EPO) «^7X>y-^y)§tt{kS^ (TPA) & 
ZtlXZfc 5 36, 775-788 (1991)) 0 «f«^^4fe»tt 

»ig % ^ & ®s ij & m o r v > 3 n t a* ^« $ ti z> & . <d mm t m t 

<5 o 

t^y/^f©iii:it ^^IJLT, Asnrg^M, A^^M, O-GlcNAcS. 

GPIT^ — I, ^n^^-^y x^mteififilb *) (ttrtttu ^^/^tn^ 
^y-X5, ^5 37^;oi?-, • ^fiii— mis • itMttf- 

>T zc^^ 4 y 4 -y y N 191-208 (1994)) , ^ft^;fr@W©£^JifciKI& 
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(ER) ti^y/^IO^©!^ (Asn-X-SerSfciiThr) l«$tl5o 3fc 

& (Man 8 GlcNAc 2 ) #^/&£*L5o r©^^vyy-^Sti^^f t5^> 

i'iWMt^im'V^^ <I^oTV^ (Gemmill, T.R., Trimble, R.B., Biochim. 
Biophys. Acta., 1426, 227 (1999)) Q 

mfimmmxn, #<^^, ^4 ^ y — ^mmm^ a > y 1? 1 

^^lfCvyy-7icaS^§]»ft5o :©iig«t5ti (Man 5 . 
8 GlcNAc 2 ) tt, /WYy;^^I^im5iitfc5o -vW — 
Iff £;lxfcM5W-^W — ^MfffC (Man 5 GlcNAc 2 ) JCN-Ti? ^vl^/Un * =. 
;Vh7^77x7- if (GnT) N-Tir ^-jV^fjV =t 5: V £• l^Sfe 

|Hs GlcNAcMan 5 GlcNAc2^P>Jfc5*l^^^^i-S 0 ^©i 5 latt'lfci 
*U*iSjEft W^UyK) ii»5„ ItC, a -^l/J v-^— fefll, GnT- 
IiaStfUB1-3£, GlcNAc2Man 3 GlcNAc 2 ^ 5^-^ (aV^Wy^^) M £ PM 

mmm*Km-rz> mi) „ mirnxn^-c^^y-^m, umm, m&m^-r 

y-^>-y\ etmtt(D|SiBc. £f£l*)gc^'l±. liSi^-ys/^w ^y*#t4&£f<D 

mn^mm^^-r (lis*, *t§ix^ 64-72(1992)) 0 

^""T^-CfeS r. (Takeuchi and Kobata, Glycobiology, 1, 337-346 

(1991)) o SK, Mf s (Man 3 GlcNAc2^^^-f-SGlcNAc 
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t@Mt4^ s ^V^c £tl,fc (Takeuchi et al., Proc. Natl. Acad. Sci. USA, 86, 7819- 
7822 (1989)) 0 ft$&WM<DWM ttV>/j;^x ]) x a # ^XnmX<D i> U T 9 

fe<5 ifg^tLTV^ (Misaizu et al., Blood, 86, 4097-4104 (1995))„ Z.tl\ZL 

u fn m n 7 ~ y >r > ft if <d skm m ? > ^ ? k -e t jl h n . mm <d <d > r 

m&tl. i^^fjI^^Ci^l-C L£ 5 - t ififL\t^i££ftX\t*£ (Ashwell 
and Harford, Annu. Rev. Biochem., 51, 531-554 (1982) ; Morell et al., J. Biol. 
Chem., 243, 155-159 (1968)) „ 

■tO^JRfPttS^ftc-efcS-^vy — ^-6-y (MPR) ^^Sr^U 

MPR #P it L fc m „ Mliy y y-A^tif (von Figura and 

Hasilik, Annu. Rev. Biochem., 54, 167-193 (1984) ) 0 ^<DV yy-A||# 
SWftyyUSof'tWH:, 2«<Ditl5lSJ&i-<fc •PfT&t^-Cfc 19 „ ^tih(D 

fc^fc*4£«tf:H&*r^fi-5»£\ y yy-A^©^-^r^»i:M^ 

(Leroy and DeMars, Science, 157, 804-806 (1967)) 0 bfc^oT, BfifL^gM 

1/^-5 (Ballou et al., Proc. Natl. Acad. Sci. USA, 87, 3368-3372 (1990) ) 0 ~t 

f^^O^Ds M8^-f-^W — ^Sfittf a-1,6 ^fvyy — ^flSttini-SjE 

id =a — K$tl5 * ^^^fCt?*>5 r. £ ^M^^ot^S (Nakayama et al., 
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EMBO J., 11, 2511-2519 (1992)) 0 Ml- a -1,6^-g-T?-^ Is J —X §T^^M*-T 
Zfcfc (1112,11) tfSjgw 5 r t l£<fc <9 . ^M^-frfe^ &6tf?y a -1,6^1^ 
W — ^M-^^f^^^ tL5 (02, E) 0 r (Da -1,Q^^(D^> / fcfi, a- 
l^-^Lfc-^/ — ^<D^H£^#&L (®2, 3 : C, F, H), n Oft^i^ Lfc 
a-U^cvyy-^©^!^, Jit- a-l^&lstc?^; — x&ttMlrz r. 
ir^SfeS (0 2, 3 : D, G, H, I) o lOo-Ul^vy/^C^Jnii, 
MMNlifr^-K^l-.fc -5 t><D7?£>5 (Nakanishi-Shindo et al., J. Biol. Chem., 
268, 26338-26345 (1993)) „ * fc^-T V / — ^^)^^|FP5>*5 J; tWHgf 0**15 # 
l<:-v W-*-l-y ^ll3&sf**pbfclfci4»«it>^-t-Sitids*>^o-cv^S (m 
2, * ; jiulHiS (I)*©*K:afrj£:-r3 y V^KfcRTfg&Hi) 0 r O^/fcte MNN& a 
fe^-^n— Ki"6jlfe^-tCJ;2) ^ (Wangetal., J. Biol. Chem., 272, 

18117-18124 (1997)) , JlK^(Dm{±L&fo%lE\zmm-fZ>?>'^?W%='—Y r 
"T Sit {ST- ( MNN4 ) hVMhfabt£otc (Odani et al., Glycobiology, 6, 805- 
810 (1996) ; Odani et al., FEBS letters, 420, 186-190 (1997)) c 

^iilctt "9 , it £- {£ T $ -fr fc "9 -f 5 ( Bekkers et al., Biochim. 
Biophys. Acta, 1089, 345-351 (1991)) 0 M ^^^(D^ig^^ # < § f c % 
HWT?M V^fCtt, "tfLa**©t>©t ra — ©4fe«UfiH4dStfttU* 

^^^it^^-?r-hfS^S:^^t-^Ai-^ rtti!) ig/& $ tti* "Ofc & 0 
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if a -1,6 ^ W-*^£4-15^a^L^fcftl^mt^ LTfH^^ 

^t?*S^#*^^ihi-^, <D-Cte:&V> (Ballou et al., J. Biol. Chem., 255, 
5986-5991 (1980) ; Ballou et al., J. Biol. Chem., 264, 11857-11864 (1989) ) 0 

ofcse£ia^if^>^«m*^ifT^m^$^^o s&sMmvax-n, 

.tor, rti b ©Iltfi @ W©a^ v y y ^^lii^^nii^t^ 
— *\ »«:^*3tt5/Miaf*: (ER) ^fiJc^«>«r ©S£ 

£tiT#fc 0 alg (asparagine-linked glycosylation) ^^^tt, $£#^ <D [^H] 

n^io ^:^ c t 3 Talga^Mfi^f i F^a^T-eDol-pp-GlcNAc2-Man5 (Dol-ppte K U 
3^/Hfn y VBfe) £r^Hi~5 (Tanner, W. et al., Biochim. Biophys. Acta., 
906, 8199 (1987)) „ g tc h A ochlmnnlalg3 Ha^m% £ ffl V > T #flf 
ttoTV^ 161 R£ x Vol. 39, No. 4, p.657 (1994)) 0 "V 

^-^g PA (2T^t°y^y) -e*3l69^</w«, ##r-T5£. 
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^^c^«Man 8 GlcNA2-PAjo £ 0?Man5GlcNAc 2 -PA t — ifc-f-& 2oO ^ £^ L 
fc 0 i©^, Su#«a-l,2-^^y S/^-ifm'fb^FAB-MScD^^^i:^^, 
ERnTfii 1^ — "X?&5 r. t ti>mW Lfco — *\ a -1,2-^7 if 

ftHbl-J: t)Man^2^ J f-^*^H"CMan2GlcNAc2-PA4r^Mb, a -1,6*££- L 

*$tl/t 0 £ ft k r (DHfi^^t*(D^M-r5Man5GlcNAc2-PA<D^ 

^fitulS^ (II) (Cl^b^:^^^^TM*S^«it-efcSr ttfmWlstCo ^4b\ 
iOHltl*!:' Man 5 GlcNAc2 ft T* & < Man 8 GlcNAc 2 t^t^lft^LT 
te, K y 3— jVM'u y ^^_b-eMan 5 GlcNAc2-pp-Dol?r#^-t-'5alg3^^(Dtt® 
^y— df— (leaky) & fc: & 6 0 

TW:, Ieu2 ^m. tria^M, uma^lv ade2 ^m, his3_^ M ft if 3 s 5 
«ftlB^ £#Kfc^im2fc39, ^S^^itfK^H^fe. 119-144 (1996)) 0 g£S 

*9 , 7°^^ ^ K-h^^^jt^^-DNA^^^feSV^fi^^^^^-li:, 

DNAtft^^-^e^r-t-^) ^co-efc^ (Rothstein, Methods Enzymol., 101, 202- 
211 (1983)) 0 ~<DjfmXte, 1 o<Djtfc^££&ig-f StfMc: 1 o©il^^ — # — 

^^^^ML^^©^O^^Wa«|!E^#lfl¥6-277086^#^2p9-266792 
t-f2*Sc£ft-tl^5 0 #r^ 2 P6-277086(cl|E«6^n^z:m^^W ( Aochl 

Amnnl ) -C£S £ ftfc**^ W« ^ Sfi&tgUC ft, y yi^I^jf of ftii^^ 
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(Ballou, Methods EnzymoL, 185, 440-470 (1990) ) 0 JEfc-rW — 

*-i-y >&m&&jE\zMm'i-&?&&*' (mnm4) jsi^o-^itiroiig 

(4#BB ¥9-266792 MSB*) /$S*fg£nfc 0 r tUdfEife $ ft fcB* 3 

£> J&* £ Jfe o 0 ^SIC Aspergillus saitoi & 5fc <D a -1,2- 

mannosidaseatte^Sr^ALfctfcWu -^^/-^^ i ~fas§]i $ ftfc^-f 
J ;* (Man 5 . 8 GlcNAc 2 ) S:tt5:^Sy»i:ftot^5 

(Chiba et al., J. Biol. Chem., 273, 26298-26304 (1998)) 0 

(Shimma Y. et al., Mol. Gen. Genet., 256, 469-480 (1997); Wang et al., J. 
Biol. Chem. 272, 18117-18124 (1997); «f|ffl»— , m32\MimWm.te¥ 
7 * — 7 m M , P- 64 (1999) ; Shimma Y. et al., Abstracts ofXIX 

International Conference On Yeast Genetics and Molecular Biology, p. 443 
(1999)) o 

— (leu2. ura3 . Ivs2. trpl) (D£X®(D®.m&**!mk ftZo SI-«ofc*i 

m^^ — 1> — <D o-hl o|iov^-Cii, 38$&3Eft-ett:&< A^ftJl-JM^ftTl^ 
_h— o*a^.5i^ttff>fexL'fcv> 0 iot, ft **U Bi?L0M»^ 

fc*©i^^stfliiAt?. n £ nmrnx-hZo mm<D£?\c s mwmmcDm 

7 
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l*&Mfc|itl-©«**&*#^*«* 



5ttjjnS0&fr& 5 a-l,67>;-J//l/ b 5 >77x7- -tf £ 3 — b*-r3 5tfe? 
( OCH1 ) . ^(D^M^C^VVy-^^^iJP-TSa-l.S^V^^^b^V 

^7x7- efen-K-rsae? ( mnni ) , fci^yy-^-i-yvsofif 

-$1&iO-h. *%mi&. i^T© (1)~ (14) CltS. 
(1) Q£kll£fl, mnnll£ll, mnM^©^IiI^> < ^ * 4 ®&±V>^ 

^^mmmm^^^t^wmt^. tib^ (i): 

Mana1-2Mana1 s 

6 

3Mana1 N 

Mancrt ' ?Man|31- 4GlcNAc(31- 4GlcNAc (j) 

Manal -2Mana1 -2Mana1 
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(2) mmm^^nm-r^m.^^m^m^mx-r^- tta< , ocm m^^ 

mm\^tcQ£hl^m ( Aochl ) , MNNlIfei^ 1 1 fcmnnlli ( Amnnl ) , 
MMMAi&i^^m^±mxm^mm ( Amnn4 ) <D&&1&ftk. '> < k i> 1 ffi 

(3) **B*ift3Ea^«ASHraaXS, hiaa^S, l£n2^H, ade2 5E&. tnUJ^. 
canl^S35^3SiitLS, _klE(l) £/cJ3:(2) fc:f34fc0>l*«:£JWJeo 

(4) f^n>t^ ( SacRharomyoes ) a a Bg-Rl? fo <?> . _b|E(3) {Cffi*cO 

(5) ty*a • tl/lf^x ( Saccharomyces cerevisiae ) fc:JPli-3i£S:-C 

_LfE(4) |!llB*©#«3eSflco 

(6) tj/*D^t7 • ±U tf ( Saccharomvces cerevisiae ) TIY19 ftiXh 
5, Jb|5(5) miB*fc©l*«:&S8co 

(7) _LfB(l) ~(6) <OV^i"iX36MJ:|H«i©»«aEftttcS:^«H;:i#4IU, Jg*4&*fc: 

_htS5£ (i)-e^$HS3f-y dll^r^/^^y^illt l -c 5 

(8) ±IB(1) ~(6) (DV^-rtb^J-l5«©BI#^^Sr*flfii-^3tb, #*«J*K: 

m&mmzmmv. mmm'p^^t^ ayx-mistiz*}) =^mm^r^^^^> 

9 
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(io) o<±i^m. mnni fs. mxm^Mm^mmmm^n-^mmmmw^. m^im 
(id ±i5(i) ~(6) (D\,^-r*ifricmm<Dmmm&mfc. mfimmmm^^m.^ 

(12) ±tH(io) ~£tnz (ii)Kmm(DMmmmm&mM^mm^. t^m^^^^-v 

(13) ±is(io) ^fc«(ii) K&m<Dm&mg t m*mMtemm^. mm^^x-v 

(14) ilLSSJfeOT^/^^y^St^^^f^n- K-t-Site^Sr'&tf 
jffltfex.:?^;* 5 K^T^®$5m^*7t_bfB(10) ^7t«(ll) fc:SBtt<E>S*m3eM** 

( ocHD % mm^mTt^mc^^y — x&um-rz a -i,3-?>-s v 

^Mftof+^PSrftOIWi-sate^ ( MNN4 ) £««L,fc_LIBIiHg:£JI8c (^*M* 
J^^il^^O 1 o-CfcS a -mannosidase IIJt^^f-^^Ai-S r. £ ft < , ^(Dftil 



10 



WO 01/14522 



PCT/JP00/05474 



&mW&. ICJ^TO (15) ~ (30) i:flt§„ 

(15) ochl^JI, mnnl^ll. mnnA^m, alg^^mcD^m^Mt. 'J>&<£&5 

Manal s 

|vianp1- 4GlcNAc|31- 4GlcNAc 

Manal -2Mana1-2Mana1 ' 

(5S4>, Manli7>y-7., GlcNActeN-T-fe 3-)Vtf)V U V ^ > £ ) 

(16) ^#^*'l4^iaffii-^ja^?^«^^^#A-t^^^^<, 

£ S£iJl U /cQchJ^M ( Aochl ) , MNNl j&fe^ £ ffiig* U fe mnnl gS (A 
mnnl ) . MMNijifi'te^? & L femnui^S ( Amnn4 ) , ALG3 jafe? £ *g*J* 
Lfcalga^JI ( Aalg3 ) ©^H^H^ < £ t> 1 

I^^oct^^tL, ±IH^ (II) T'^^ti^^-i; 3'|f|S?:T^^^¥>M 

(17) ^iig^M^K^nraa^M, hia3.^il, l£n2^M, adf&^R tmlf^ 

(18) t'y^D$t^ ( Saccharomyces ^M Clf ^^§^1)^, ±IB(17) CgBifc 

(19) ^7^7D^i!7. • ^V\£t/^- ( Saccharomycfis cerevisiae ) (~jS-t£@## 
T&S, ±8H(18)CSB*fe©P«^M*c 

(20) t7^n^t^ • -fe 1/ tf ^X. ( Saccharomyc^ ^revisiafi ) YS134-4A|*"C' 

_hSB(19)KHEl»cC£>Bg«J|**o 

(21) ±iB(15)~(20)©^rti^^Sa«c©PS^^*^iSife^±g«U. *S«i3# K 

_hga^: (ii) x-mzn&xv 3mm*T*^5¥>m&mmmtLx£m-rz>m 
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(22) -hfE(15)~(20)<DV^i a n^^fe«c^^^m*^^±fH^^L, tgH^M 

_his^: (ii) x~mtstiz>*v ^mm^T^^^^^m^-mmmt tTtttst 

(23) n&ILmS^T^^^^MIt^ W^StSrrj- K-f5 fcte^Sr^tr 
UMtl-?^^ ^ K(vi-C^®fe^$^:7^Ji|2(15)~(20)(DV^-rtv^^-f2«c(7)^-S:^ 

^^^^i-jifB^: (ii) -em&tiz^-v ^mm&r*^? 

(24) ochl^JI, amnion, mnai^l, alg^Mm^Mmm^W^mm^mW 

(25) ±|E(15)~(20)<DV>Ttl^^lB«(7)^^^(C x P||LIIti©4^^^ 

(26) ±|E(24)^fcfi(25)^|B^(D^^m*^^±te^^*b, 

(27) _blE(24)^fc{i(25)dfS«(D^-S:^^§r^ifi^*g*L, y 

(28) ntfL^**(DT^^^=¥^^^§y^^ jf Ki~ 6 itfc-?- £l^£p 

K^T^K^m^^fc_hfE(24)*fcfi(25)tdlE«6^^«^mt*^ 

(29) a --^W v-y-ifllitfe^-^igA^n, a-^^y^^—^im^^ir 

(30) _hlE(29) ^fB«(^^#^Sr^±lil(Ci##L N igift * £ t^^c a - 

z/y— ifii£g^-r<5 r t %wmti-z>, a-^>y z^y— ifii(DM3g^ 0 

12 
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0 2li, St© (S. cerevisiae ) !^it5N-Mi|O4^l«^/Tf 0 EI 
*K H, C, Eft. ^n^tim 3 © I , D, FfCgKo 

E13te, (£L cereviaiae ) JdjS ft 5 N-Jg^® Sr 

El 8 ft, a-l,2-mannosidase5te^Sr^AUytTIY19^0*BJ3S^S^V^V^ 

^ ^ ^ mm © od s-8ot m ^7 7 j* -c <d m mmvt % & -r 0 

a : ^ (III) 

b : El 6 T^^Lfc®^ 

m 1 0 «\ a -1,2-mannosidaseitfg^- 1 GnT-IiHS^f-^^A LfcTIY19$c<Dfffl 

B : a-l,2-mannosidase3»e^^GnT-13ie^*^AL^TIY19t5|c©IS^fll5t«? 
a : Man 5 GlcNAc 2 -PA 
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b : GlcNAcMan 5 GlcNAc 2 -PA 
c : Man 6 GlcNAc 2 -PA 
d : Man 7 GlcNAc 2 -PA 
e : Man 8 GlcNAc 2 -PA 
Ull lfi, a-l,2-mannosidaseit|H^-^GnT-IiH5^-^^AL/ciTIY19^cD^ 

A : IlfpCil^ 

B :@10, BT'Mttii^ 

m 1 2tt, a -mannosidase IIjtf5^F^2»A b^cYPH500^(D^BJ!Sttttl^^ffl 

A:-<^^— <D#. (pYEX-BX-3HA) £#A LfcYPH500tt/^ »;Mt£mM® 

B : 7 a-mannosidase-II3l{5^-?:^tf-<^ * — (pYEOM2-HA) ^|AL 
fdYPH500^c7)|PBJiatttti^cD^^^^ y hfl?#f*£;£ 

1211 3(i, a -mannosidase IliHS^Sr^A LfcYPH500#c<£>jMtttil^£ffl 
V^c a -mannosidase II?g'l±S'J^©M^:^^-f"o 

A:-<^-<D^ (pYEX-BX-3HA) Sr^fA UfcYPH500^-CcD^'[4^J^m 
B : df-7< 7 a-mannosidase-IIit^T-^^atf^^ (pYEOM2-HA) ^|AL 

YPH5001* -C (D^'ttffl ^ H 
a : GlcNAcMan 5 GlcNAc 2 -PA 
b : GlcNAcMan 3 GlcNAc 2 -PA 

0 14tt v FGFjtfc^^aHA b^TIY48t* (±&) s XUJFGFl^io- 
l^-mannosidaseste^-^-^AbfcTIYSS* (TS0 cOFGF**$^Amido-80# 

GlcNAc, GN : N- Tir ^vU =a 5 V 

Man, M : W — * 

PA : 2-T 5 / t°y vvWb 
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ia^j#-^4«, MNNia^cr)3 ' iM^tt frf-afcae)©^^— D ^r^i- 0 

IE?iJ#-g-5 ft, MNN4ate^^3' ffi^&^fyM'ir&fcifocDy*'? 4 E 2r^-r o 
gS?"J#-^7te. MNN4 »fc^(D 5 ' S frfr(D7'5?4 G £^1% 

ga?ij#-5§- 1 1^ Amaa^T-^ 3 , ^iiK^±iit'si-s^*o7 o 7^-^-K £^-r 0 

gfi^J#-§-l 3te, a -mannosidase II^fc^<DN;fc«<RlJi>fi*££if tit" -5 tL^XDZf 
"7 -f "v — M £r^-f~ 0 

@B^J#-^-l 4 a -mannosidase IIiifc^ON;^ljiiJfftJ$£±f flg-T -5 fc #> © ^ 
9 -v" — N £r^"^~ 0 

BB^iJ#-^-l 5fi, a -mannosidase IlitfcT-cD 5 fc #5 CD 

4 ^— O ^r^-^ 0 

@B^IJ#-^1 6te. a -mannosidase ^*t)3^^^1tt|isi-§ fc(D/7 

p ^r^i- 0 

IB^J#-^-l 7fci, a -mannosidase II»fc^cDC*^iiJi!« £1^^ & ^ 

ga^iJ#-§-l 8fi, a -mannosidase IIiifcT-cDC*!MJfIi$£r±ii|iI-r 5 ±^(D^ 

gfi?"J#-5§-l HA-tag^ 3 0^^$-^?) J: 5 (-^^^iir^jte^^ 3- K-T 

5— ^^DNAcDga^iJS ^^i" 0 

ga^ij#-^-2 cm, ocm afe^(7)fligi@M»3- Kt5 -^giDNAoia^JT 
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IB^'J#-^2 1 te, a -mannosidase IIjtfK^(DM^^(D— $13 SrlitBi" 5 * <D 
2 fit, a -mannosidase Ilfcfi^ 3 ft <© 

r^-f^— V 

ia?iJ#-*§-2 3 fit, t hUDP-GlcNAc Transporter^^- 1~ § tc^XD^y^ 

4 fit, t hUDP-GlcNAc TransporterJt{5^-^iill)S-r5/cfc<D^^^ 
^-X Sr^-f-o 

iE?lJ#^-2 5 fit, t bprepro a -factor £FGF*fc^£^i|ig^3fc&cD^-l'^ 
— Y £r^1- c 

BS^iJ#-^-2 6 fit. t hpreproa-factori:FGFjt'|H J 5F^lt^S-rSfc^cDy7-l'-^ 
— Z ^^i- 0 

^ w & m m -t 3 fc & (D ^ m 
sat. *mw&mm\zm.w-i-z>o 

J^&M-teochl^^ mnnlfl. mnn4 fl. 3b £ l^fit ochl ^m. 
mnnl fl. mnn4 fl, alg3^ ^ "C £ 0 

leii2^M, ade2 ^m. Irpl^M. eanl^ld^ltfix^o ^^^^tt^M 
iI©f(iiAt6S^©t(aS^\ — J&ttl^ l o (Differ £r#Ai-&» 

#Aa^©!R^^v>f5ir#IS[©^ilS^tt^S^ICi s J^5li:>fcS„ 
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*»^m*5ttS, ^3l53te^Sr#Ai-5yt«>0^«*tt*S^«*««rU, 

&1\ «W3te^©?R*Ji:iK.3?*DNAa'g J f-»f>T-©¥(KH:, Saccharomyces 
cerevisiae <D J ^ g is a. # b K X <9 , V^i*ftfc*(B3fefe#J:©6ajffij&StE*n-C 
(Goffeau et al„ Nature, 387 (suppl.), 1-105 (1997)) ^ S 

ATCC (American Type Culture Collection) if^W&fllBB** ^M#)it^^<£> 
ja^^^tpae^f-tef^^^-^^SttSw^^Brtg-efca (ATCC Recombinant 
DNA materials, 3rd edition, 1993 ) 0 * fc, — fl& ft # i£ L *S o X 
cerevisiae frhf; ADNASrttttJ U g iftitte^ £ jISiJ-T 3 r. £ Id J; t> wr^T* 
iilEiC*3V^-C, S. cerevisiae ti±*>f S J* DNA 60 & ffl Et , MX. It* Cryer 
h(Dj3fe (Methods in Cell Biology, 12, 39-44 (1975) ) :fc <fcl*P. Philippsenb 
O^fe (Methods Enzymol., 194, 169-182 (1991) ) l£t£oT?Tfc5 - £# S T*£ 

WftjUS^fci, P C RSstdJ: !)ifi|ig$*Ta»kitfe^fc$g£ff * 5 C PC Rife 
tt, >r^bTha (in YitcQj-eDNA»i|#^if>t^-?r©^^(DMiS<^i?^^ • T ^ 

^©itlBfclWU -fy^i-^— t UT25~30mer(D'^^l^:^DNA^, IISiLT^ 

^^^t-*3V^T^Wilf5^-<D^^«, Rothstein, Methods Enzymol., 101, 
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202-211 (1983)^M^$tta^&}C^^J^^oT=ffV>5 £o *i\ 

fSo ^_h©Jftf^lc± 9 , ^A$r>f (il^-#~£^&^DNAfl£i£tiO 

Hrf£#H::. MNMlite^WEaiflcOf^filSr^JJlt *)»iW-t-5o Alani *b ^ J; o T 
fllfg^nfc, ^/V^^^®<Z)hiaGite^DNA^^iiEAame^OM^^^^ 
^tLTV^6"7°^^ 5: K (Alani et al., Genetics, 116, 541-545 (1987))^^hia£l- 

ftfrf%<omm£fttciziiix*hz>i)K m^mjfafcUraL-mm.Mt &s cms) 0 rco 

hisil.ra-eo*@l^^m^m^{i5-7/V^-a ^-n M (5-FOA) £ «9 ?Tfc 0 r i: 
^-e^§ 0 nra3^m*tt5-FOA^»'t4-Cfc "9 (Boeke et al., Mol. Gen. Genet., 
197, 345-346 (1984); Boeke et al., Methods Enzymol.,154, 165-174 (1987)) , 
Ura3 + ^^^^^o||BJi&*^5-FOAi^iffi^^W-e#^< iot, 5-FOA£ 

ochlAmnnlAmnn4) £r#S - £ ^"C^ &fcgfc|^fr#feK:T ALG3 afrfc 

tt&m&ft? ^ tKxv , ^mmcD^mt-r^^mmm^mm^mw ( A OC hi 

AmnnlAmnn4Aalg3) £#5 r 5„ 
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«£3fe8ste:2£-3#QCHl, MNN1 . MNN4J*^ 5 6 te©*fc*g3fttt 

mmMm&&&-fz>mmw*m\,^xftf&-tz> t > **s^ttass^srw: 3 f@ 

•Ctt mnni fa. algE^O £ &3ESt**r*UJH -e# & jS(cQ£Hl, MMNil 
^ &mm-t 5 i&HflS fc 6 * 2 <B©*«K*ttaE^«Srl£ffi i~5 ^ t M ft 5 o 

^*?)f, G418, ir/H/— ^ s l^^-^v^v 5 ^, if^v-^, 

ir n -yl^>igft ftSJEWtt, ffift ^©^JR-f S3* 

^srv^-^-^tsrit, jus-?- © mA^mm&n 5 r. ^ <> x & z> „ 

Ltd, ^Jx.«\ ^^^-tLT77-^ffiV^i^tts 

«7 AJS-efellt S^^DNASrSta&^^-f V^ffitz: LT/77 5 K«r# <9 i££ 
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(Becker and Guarente, Methods Enzymol., 194, 182-187 (1991)) „ 

PEG«tlR8fe35:irtJ:«t ?)DNASr»*-C#5o Jte^ODNAK^I^^Jt^t 
ilfitOjfc'ife. 0»J;fcrf ^T^^fife (Sanger et al., Proc. Natl. Acad. Sci., USA, 
74, 5463-5467 (1977)) £ V ftft ? ~ t Z> 0 JSK:_bf5DNA*£gBE?iJ<£> 
Ttf|R<©->— **** r ^£oT^BK:?t&W#5o 

SXAicd <£ 5 ^U"Cf^*i$n^:^«*ttaESttcl±, n£?U£ 

Sfte^H^ate^^^Ai-So ^5fe*S^(D^^«Bff^(Dj: 5 KER, 

*oTt>^»JJi»«*s^^$^s«'a , JJ:tt»*bd»#ffibJa;v^ lot, 

m%1i^7^mmmm.^mt^X\-i.^ a-~*"y S*/?—' t? ( a -mannosidase I, 
a -mannosidase II)#<£>3ft^F-, fUE^l***^!* t Lt (4, N-Tir^/UiJOU 
=r-^5 h ^ ^^7^7— if (GnT-I, GnT-II, GnT-III, GnT-IV, GnT-V) N # 
7^ b 9 SA>> V 7 1/ 7^-7 =7 — if (GalT), 7 =i vvV h y 7 =. 7 — £ (FucT)^ 
©ate-?, f^^ 1/^-^ K^fl^^l* £ ttli, UDP-GlcNAc Transporter, 
UDP-Gal Transporter ^it^^^tf £>;ft£ D ^^©fc^E."^*** 

20 



WO 01/14522 



PCT/JP00/05474 



m%mmm(D£.mirz>^4^>y~-*mmm. (Man 5 - 8 GicNAc 2 ) . m&mmm 

(GlcNAcMan 5 GlcNAc 2 )> &&Mmtik (Gal 2 GlcNAc 2 Man 3 GlcNAc 2 #£) bffl— CO 

J^fftfUS, ^ai^^tti^^i: LTHMlt ( Aochl A mnnl A mnn4) £ 
JBV^S&^fSs ^^tfcK a -mannosidase lilted £ GnT-Iiftfe-T-Sraf Ai" £ £ 

oft -(5 (a -mannosidase II „ GnT-II „ GalT % UDP-GlcNAc Transporter, 
UDP-Gal Transporter 5ft te^) ^*A^"§ £ t \ZL <£ <9 „ Zl * « It M #f #K 
(Gal 2 GlcNAc 2 Man 2 GlcNAc 2 ) & tkM $t5itm5„ 
$5>^, GnT-IV, GnT-Vaft-g^-Sr^Ai-S n £ lc «t Y> > 

^igttttlttitTfflMlffi ( A ochl A mnnl A mnn4 A alg3) 
m^^m&tZ, a -mannosidase IIitfcT- Ai~ & ^ h ft< , n*fL®M 
fe-g^^Jftte^ ( a -mannosidase I, GnT-I, GnT-II, Gal-T, UDP-GlcNAc 
Transporter, UDP-Gal Transporteril{5^) ^IAt5 t \Z. X 9 , Zl^iClg 
^MflfC (Gal 2 GlcNAc 2 Man 2 GlcNAc 2 ) H5ri^t|5„ 

vteJB«£fc^*Htrt:iftfe^£J!il>5;i ttt^rat?*>So ^ Sr3S«J 
fcJSJ&SiirSfcJ&HiW:, B^S^^^^BE^mSrf+iP-f-Srtt^-efeSo 5ft 

(Yip^-r^) m*<?9— %m\<^z>jjmtfnx-bthz>&, bw^jcct 

^V^ttS r <b tfS-C# 5„ YEp^-T 7°<D-<^ ^ — {iiftfe^-^r#=i T^AT*# 
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^t^f f 5o Jtfe^f-SrlS^^^rSfefel-^^^n^— $ — teGAPDH, PGK^ 

(Dmf&ftmm*^*^-?-, gali, cvpim^mmmmzfti^-^-^^w^m 

±.&m-®&mm&&3=.k it, bw<o«f^ w^«sr=— Ki-aate^ ( c dna 
^^i#±t& {.mm. mmMs mmmm. r^sm, m&mm 

•C# S (Sherman, Methods EnzymoL, 194, 3-57 (1991)) 0 
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(DEAE) -t77n-7^l/^y*fflV^H^ty^nv h^^-fe, 
S-Sepharose FF (7 7/W->7?if) H?<D 1/ >> V^c&§-T n 

fcBMctt:? a^r h ^7 7 ^ — 5H^fS£JB Wc^l^i&ft, His BindW^^ 
(NovagenttM) & ^fflV^fcT 7 w -v" — * n h ^7 T7 — ife, ^u-^h 

m m <D&m mmm it mm mfe-t z> t> ^ t? « & v > q 

[Hlfi 1 ] Rft?L«M^i^M£^-r3i£^lll* ( AjmmlAmnn4A 

(1) Amnnl^t^ttlittoMi^Wttfi 
•f"C{J:$R'&<7)feSpNK51(Alaiii et al., Genetics, 116, 541-545 (1987)) J; «9 . 

v>6^-fe5/h (HUH) §rBglII^EamHI-e^J»f ^11777^; KpSP73<£> 
BamHIgMfcfciJf AUVto K£pSP73-HUH£ifa£ Lfc„ 

DNA^SSa^iJfi, GenBank^— ^-<— ^^L23753"^^^$ix-CV^(Yip et al., 
Proc. Natl. Acad. Sci. USA, 9, 2723-2727 (1994)) „ MNN_litfc^-<£> 5 ' |g^^ 
~7 y — A(GGATCCGAAGAAAACCTAATACATTGAAGT : gB?iJ#-*§- 1 ) 
7° 7 "V— B(GCATGCCCTTTGGTTTAATATAAATCTCCGGAGTGC : gS^J# 
# 2 ) ^fflV^T. * fc , 3' ^f^^^^-f^- 
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C(GCATGCTACATAACTCCAATCAGCAGCAAATATGTC : SB # # 3 ) t ^ 
=7^-^— D(GCGGCCGCGTGTTCTGTTCGGGTAACGTTTAAACCAAT : IS?iJ# 
-5§-4) £ffi^T, ^rtL^ttPCR-Ciii|isU7h 0 r*L h <DDNA$rJf SrHISa^ — # — 
^^F07°7^5 RpHYH(D£piiI|HHS:i-&&i£^ pHYHAmnnl^^lLfco 
MNmite^-^HUH^ir y Y&m\^XQiWk'tZ>1Z.lb\z s 1.8KbcDSpJiI WrX* 
pHYH A mnnl X K) |#L, pSP73-HUH <£> Sph I g|5tt|f A Lfc pSP73- A 
mnnl::HUH ^«^bfc 0 K£Njatim£T^I#r-r5 ^ b K <£ «9 M 

ftL, »^t*W303-lA(MATa_l£M2z3, 112h is3-ll, 15 adf>2-1 ura3-l trpl-1 
canl-10Q1 frgft§£U ^-^Sc (Ito et al., J. Bacterid., 153, 163-168 (1983)) 
fflV^-C^@fembfc 0 ^SCSs^l^ SD-Ura (2%^n-^, 0.67 % Yeast 
Nitrogen Base w/o amino acids (Difco&M) , ^v'/^KtlM^ *3 <t 
0 ? T^y^I:'^#J (20-400 mg/L) ) ±fU (D :7° W — h t^^V^T, 30°C-^2BFfflig 

MNm.WiM<D%k&mz-m.&^nx^^ & z. t &mmv, TiYmt ltc 0 

5-FOA^-a-^bfcYSD *£±fil (l%i£SJiltiJ$u 2%^=*—*, 
~V (40 mg/L), f 7 ^H20mg/L)) fCTili&SrfT&lV HRA3»'e^-J&«fc&' 
#fc 0 -bffiw*-^^ |WI#^PCR?^^^v^-CIIEAait^ J f■^^^^*^mnrllM 
$c£r?ftS§b/c 0 AmnnJ L ::hisG_^'^tf*^^TIY3tti: Lfc 0 

MNNl $tig*£te, ^jItc^^O a -1,3^^©-^ ^7 — ^MLt^5/cto, 

£n fbtLTV^o YPADj#*(^-Ci^^ L-tLW^^^XXITlYZm^^n^n^^ 9 
a— ^0.2%£^t?^*tg*f{? il%mmmmm. 2% Bacto-<:/ b >\ T^'-V (40 
mg/L)) 3B#P^^#Lfd 0 Mfc&mfclstKDib, SBS^-^zf^y<y 

77- ^!!§vgL;tf^ If— XtTl&^LfcO*), _L?if£rfflV^6 % SDS/Ky 

b y 7 ^ b9-SV V J* &m V^^'l£|fe&^To fc (Ballou, Methods 

Enzymol., 185, 440-470 (1990)) o ^(DM^ TIY»|*©££i-5 -Y >"<^ — If 
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(2) AmnnlAmnn^ t^t'feZtt^llO^jr^Ottf 
MNN4 ilH5T-te, §Wlgl liMMIL, MNNiit^ODNAiMIB 

^ij te: , GenBank =f ~ $ *- * D83006 tlt^lltl^ (Odani et al., 
Glycobiology, 6, 805-810 (1996)) „ MNN4 »fe^-C0 3 ' & zf 7 ^ -<r — E 

(AGATG C ATACTAGTGGG C C C ATTGTG ATTGGAAT : BE?iJ##5) tzfy^f 
-^—F (CCCCCGAATTCGTGTGAAGGAATAGTGACG : E#l#-i§- 6 ) . 

* ti 5' M^^^^-r^-G 

(CCCCCGAATTCAAGTCGGAGAACCTGACTG : BE^J*# 7 ) h.zfJJ — H 
(ATGGGCCCACTAGTATGCATCTCGCGTGGCATGG : gB?lJ#-J§- 8 ) £rfflV^T^ 
-tn-etl/PCR-ClttB tfco rtl^ODNAiJt^HUH^-fe j/ h£r#oiufE 
pSP73-HUH(^E£QRI§Pf4^m^^x P SP73-Amnn4::HUH &fEm^tc 0 
^5 KSrSpfiIfflJffi-C§]»fi-5 - i: J; t> MMb U TIY3*fc£@^ y ^ * 
ffll^T^SCiEifcLfco SD-UratgitiK^l H^V^T, 30°CT?2 

V y y ADNA^H$^ PCR&td £ D # 7 Wl^ — # — jftS 

5-FOA^-^^b^YSD #ifiteT»ftSrfTfcV^ IIRA3Jfi^lfc?&tt 

**|cSrfllfBbfeo Amnnl :: hisG Amnn4::hisG^'a &>«fc&TIYll$c £ L/c„ 
fcNfttptf) y ^Ifc£<£>W*?ite, T/l/i/T y/;^ (alcian blue)-C&s&#tt 5 r. £ 

So itaiiSlrpH3(Di»il:i^Lt0.1%(D7;v^7y^^- 
8GX(SigmaM, code No. A3157)^^P S £ x U yfS^ fcot>©^lt 

tf**<gb£t), y fcfc ft V> < 45. Amnn4fltttt, #BJ®^ 

TIY3jy iOTIYll^r^*^ ±fil-Ti## -tn^ttOJNeiaSrT/W^^ 

(3) AmnnlAmnn4Aochl ^^^^ttHS^m^^{^Mjr ; e(Dttg 

ocHi atfe^tt, mmm 7 mm&m-fewv. ocHiate^©DNA*£aEE?«w\ 
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GenBankT"— ^^<— ^ ^D11095"CS» $ tfCV»S (Nakayama et al., EMBO 
J., 11, 2511-2519 (1992)) „ -fXfcffim& *LTV> 5QI2HliIfe^<^:ft Sr^tf 
pBL-OCHl (Nakayama et al., EMBO J., 11, 2511-2519 (1992)) (DQCHlitfe 
^-^^Aatll-Hpal^i^^Iif Us ¥r# *M L7tpNKY51 J; <9 #fcHUH#i? y 
V bfcpBL- Aochl::HUH Srf^*ibfc 0 ^^^^5 K £ Sail 3o <fc t>* 
EamHI-e§]|ffi-S r t HI J; <9 Aochl"HUH &-%t?mi&&® v ) aiL, TIYll^f^ 
g£y ^-^^fe-e^K^^bfCo Aochl^^^atf*«ig;S^i±iSS:tt^^i-/c 
^ICIS^. 0.3 M KCl£-at?SD-Ura*£i&£>:^— h^^V^T, 3O°C-C20 

0£HlM^(D^feft:^*£iA*tL-CV^ n £ SrtifefSU TIY17#c£ Lfc 0 

«fc£r, 5-FOA<b0.3 M KCl^^tfYSD mi&^xmik%:ft?J:^\ UBA3.1&B 
^ &- # o _LfE (Djjfe t IrHH KPCRife Sr ffl v > THRASJUS-?- £ £ it fc 
Q£hlfflL^W$:feW> Lfc 0 Amnnl :: hisG Amnn4 :: hisG Aochl :: hisG £r-atp 
3rTIY19l*£ bfc 0 

rcD^*^*-|4Hfi^mt*TIY19tttt, XHSWP^^^X^XHSte^CFJf 
(^llo < fif TfTJlC lTll#3f) 1 1^7^ 2 7 0 #-Cgf6#-^- 

FERM BP-6802£ L--CB68*fe£jft/-CV^<5 0 
ochl?^»?r-atf^:TIY19tt«, /^-7>/-^iii^Mt5fc*^ >-</i^ 
if (D&mmfc. m£.W, TIY3$c, TIYll^Mit^ifK b&SvhthX 

TIY3, TIY11,TIY19^J: 19 _LfE^^c Lfc^i£-TM V-<7i^— if <!r$lttj Ufc 

js^, tiy3, TiYii,TiYi9(Di\m^mm^w-<ts:'ox^^^t^mmv 

ochlAalg3^«^^ttEm^^*) (D^^^CDttK 

GenBank^— ^^<— ^.^Z35844-C^^^tLXV^S(Feldmann et al., EMBO J., 
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13, 5795-5809 (1994)) 0 ALG3 jg ^ <D 5' i^^Sr^^-f^ — I 
(GCGGCCGCGAGACCTGAATCTTCGACACGCAAGAAAAA : Mfi?iJ#-§- 9 ) t J 
(GAATTCGCTTTCGAACAAAATCAAAAGGGGCATAAC : IS?iJ#-S§- 1 0)^rffl 

(GAATTCCTATCCACCAAACTCACAAGCAAGCA : i ?J t f 1 1 ) b L 
(GCGGCCGCCGAGAGGGTGAACGGTGCTAACTCAGGATT : @E?iJ#-5§- 1 2) 
Sr/fiV^, -^tL-etLPCRTrlf *S bfc 0 m^ODNAKf^^HUH^ir y h £4^o 
pSP73-HUH<DEcaRIIfP{i^*a^^, pSP73-alg3::HUH^r^M bfc 0 *^7^; 

k &Ns2±m& r~w m-r & - 1 k x y mmit l N tiyi9^ & mm v ^ v ^ m % m v > 

J&mm&fc X <9 y / ^DNA^fM PCRfe^ J; 9 V 9 Isjw — — a* 
ALGa^^^^fe^l-m^^^-CV^ r £ £|ftfgU YS134^t bfc D 

5-FOA£^WLfcSDt£:l&t;iT^&^T&V^ IIRASjft'feT-JIMtfc^ 

# o -hie co ^- t m m k pcnm % m v > t uRA3itfc^- £ j&i^ £ -fr fcaiga^^* 

^rillfco Amnnl :: hisG Amnn4 :: hisG Aochl :: hisG A alg3 :: hisG ^-a tf ^ 
«SrYS134-4A*^ b/c D 

r (D^#M^ttE3m^^YSl34-4A««, XH&^P££ift X^Xit&flfW^ 

«iio < « m^c iTii#3t) i 1^7^270 #-c^te#-^ 

FERMBP-6801^ LTffll^^fe^nTV^So 
alga?5^^^tf*YS134-4A«ttM0*^^v^/cfe > V-</i^ — WH&mB. 

TIY3$c, TIYll*^ TIY19»(ClJ:|:-<-¥-< ^5 r ^^^q^tLTVN^ 0 
alg35«^co^^*^4oftS^*^«ft^^6fcfe, ^ft^friWtktfi, 
TIY3$c, TIYlltt, TIY19$;, YS134-4A$c X <0 MMM 1 ( 1 ) f-^ Ufc^^-C 
^-<^^— if £r^tB b^c^m, TIY3$c, TIYlltfc, TIYl9$c, 

ysi34-4a«co M\z&wjm&w-< &otv^3 r t &mmvtc 0 
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3y*f^yyAttC-3, C-4, C-6iSL<D7kWtm&&m&<Da-I>-Man& > 2&m&> 

iLfc (Peat et al., J. Chem. Soc, 29 (1961)) Q 

0.3 M KCl£r-at?YPADig±fe50 ml£500 mlt«P77^3(atl, 30°C-C24 
B#W*&5iU ^fc% : jM>bftM\Z.£oXM£>. 10 mltfUOO mM^xy^t h y r> 

( p h 7.0) iz.mm^, *—h?i — ^tf-em °c l^p^n^L/co ^ 

£P#, J&^lHU -h?*^'?, @7F^«, t 5~mo ml<D7k£;to^T|W|^il^;I 
;!JD!l>L 3s^#HtU _L?f 0 ^tMSr^-tf-C, 3^Stf>^/-^* 

(ConA) *>9J±mMWm (0.15 MMthJ)7^, 0.5 mMi^b#/^»> A£r 

-g-&>o.i m y zswt-r v y y^mmm (ph 7.2)) i^^u conA-T^n-^^ 

(0.6 x 2 cm, * — ^^=i — y$U—^> 3 >-%tm) l-ftb. ConA^7^Affl|i 
tl^-Cgfe^^, 0.2 MCD a =f->V^rl/J is K^^tfConATJ^ A/BM«T?£T*i§ 

(0.5% SDS, 0.35% 2-^ yl/^; 7° h 7 — /l/^-a tfO.l M Tris-HCIMW^ 

( P H8.o)) ti«?L, vtco ii^t*iL/cf, 50^1^7.5% 

Nonidet P-40, 138/zl»H 2 <X 12 n l<DN-glycosidase F (-<— y ttM) £r 

JPx., 37°C x 16^mmmVfc 0 BioRad AG501-X87J7 At«, ^*<7}^ 
^7 — /V- : t> u v (1:1) ^iD^tL<HlLT > #ffi^tt^J £ * >s< 

#^fc*fil£ril:7fc1l!& (t°y i/si-T* /it, PAitt^o) -rztcib, 

<D%kWF*ftt£^tz. 0 mmwm&zmm&mm, ±oh\<d% >?i&m (552 

mg(Z)2-7 5y t°y ^^^200/^1 (Dmm^M^tc) *M7L, &£fU 90°C, 60 
^•^LSbfCo ^^.^-CMbfc^, 140 /zl (DMtcI^ (200 mgcD/J^^ • ^" 
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>vT %. ^m&fo&50ti i <DH2ot80»i<Dmmizmffi bfc) s^px.. vsmv, 

80°C, 8057-^SLfc o SJfc^ T - TtK£ 200 mtfJPxfc^ &£>fc:*?*H: 
ft 3 <fc 5 IC7x J — A- : n P*;VA (1:1) Sr^JP X , W b < M b TPA'fb^- 

T ^ K#7^£fflWcHPLC-Cte, PA^^-y ctoT^it-r 
6 n £ ^pXfg-^$ ) § o # ^ a teTSKGel Amide-80 (4.6 x 250 mm, IV^© 

U ^^fi, 200 mMgm- h y ^;VT ^ ^MffiWi (pH 7.0) £ Tir h 
=. h V t <D35 : 65(DU-&m (A$0 . 200 mM^t- h y xf^7 5: ^WtffiWL 
(pH7.0) ^Ti? h~ h y At<D50 : 50(D*1^$? (B$0 ^ilLt 0 
?-£>?gg£A£^3£l.O ml/minl:-^-rr ^{dj; 9 ^7^^¥MU, IW&Aifi: 
^^^^MB(D#J^^25^^ftT50%^-eii:^^)^_b#^ii:, ^CD*&, *£i£A£ 
*§£gB£r50 : 50<D ;£ £ 55>P« U PAit* V ^m^mtH bfc 0 -^(7)^^^1216^ 
^i~ 0 Aochl Amnnl Amnn4 ^^M^ttHa^^^-Cfo6TIY19^CD^ffi-r^) 

CO t°— ttMan 8 GlcNAc 2 -PA^D p p (^MitSD O^tH^g £ — ifc bfc Q bfd^ 0 
TIY19^(D^^i-^)-v ffiCteMan 8 GlcNAc 2 <DW ^ ^ 7 — 

[ H #IJ 4 ] A ochl A mnnl A mnn4 9k ^^^fe^M^Mtfi^CO a - 
mannosidase I 

mannosidase I ( a -1,2-mannosidase) cDiftfe^^^^ll^ttHMl^J^^fc^^lA 

m%mm:^m^tcnm^mm^m(Dmm^h^M a n 5 GicNAc2mm^^mx- 

IS K^^M^COfoZ Aspergillus saitoi & &CQ a -1,2-mannosidase CO /MS f£§i 
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m^lzf?^^ KpGAMHl (Chiba et al., J. Biol. Chem., 273, 26298-26304 
(1998)) £r^l\ TlY19m&&WtV T-V&fe-CJ&'gtfc&VtCo ^fn-;VH 
X, a-l^-mannosidaseat'S^-^r^S^V^^ ^ — pG3fctt T?7£fC*Elfe Lfc & © 
£rffll^c c yfrWfcWfc.. SD-Trp (2%^/V=i — 0.67 % Yeast Nitrogen Base 
w/o amino acids (Difco*fc*0 , hy^b7r^^i< «fc TfiT 5 7 Sfc 

fSi^a^O (20-400 mg/L) ) tgj&<Dzf h fc£ V^T, 30 o C"e2 P f^ig* b » l&K 
m&fc&ntC #knfc^Kfctfe#&TIY19pGAMHl tU. 

fc©^fi, mfiiflll 3 (D^^ir 1 o© t°— ^ T'fc 9 (El 7, a) , 

MangGlcNAcj-PA&fi (S:Mi£®i) © ^ ffi & S £ — ft L fd , -75. a -1,2- 
mannosidaseiHS^-^r-a tf TIY19pGAMHl -Ctt, ilUo©t-^>£^fc 

( HI 7 , b) 0 Z.tHb<D\?~-*nt&m<DW-^VK\Z Man 5 GlcNAc 2 -PA . 
Man 6 GlcNAc 2 -PA, Man 7 GlcNAc 2 -PA, Man 8 GlcNAc 2 -PA^ tfp t fiSWffifll* 5 — ft 

Man 5 GlcNAc 2 -PA® # £ L . fffi*7Al^ftLfc 0 

r. b&~*imT*3bZ> 0 io=7 AfiTSKGel ODS-80T M (4.6 x 150 mm , JiCy— M) £ 
teJHb, ^jffitt, 100 mM^7 7^^7AlSfi (pH 4.0) - (AW) , 0.5% 1- 
— /I'^iPlOO mM^7y^^!>Ai»f (pH 4.0) (BiK) SrfS$^b 

fco 

^&M£A£^g£B&95 : 5T-^^Ufc^(D^^3gl.2 ml/min'CSiEi - r. i (d J; 
19 # 7 ^ & ¥-W<t L , ^^ttAii:^ fl> ^B(Df ij-a* Sr20^^ ft -C50% * i&jggl 

gHB^fci, ie*B*9A-Ctt^tc 1 o<Dfc°— ^"Cfc 9 (El 8, a) , rcDfc°— ^te 
TfS^: (III) : 



30 



WO 01/14522 PCT/JP00/05474 

Manal 

3Mana1 s 

Manal' ^VlanBI- 4GlcNAcpi- 4GlcNAc (III) 

# Manal ' 

(5$*, Man 7., GlcNActeN-7H? & JV ? JV n ? * # 

GnT-I tfs|B8P<ft£^i\ ) 

-0^$tl-5^5t^*i--5Man 5 GlcNAc2-PAl : Ip a n (SMIi) <D?gasffigfc-gtU 

(HI8, b) . l/c^ot^ TIY19pGAMHl ^©4|f57 
f Cit jil^M • m^M©tt^Ili^^*^Man5GlcNAc2M^^*I0*^*tlTV^€. 

C^WJ5) S^MIffl (GlcNAcMan 5 GlcNAc 2 ) Ifa©^ 
^-r^^MMfl (GlcNAcMan 5 GlcNAc 2 ) ©^-^^©^SIE^WcD /r <fc>, M*f- 

bGnT-l3t'te?©^«"ecD^3i l (i^ffl kfcio-CjSSjUTV^S (Yoshida 
et al., Glycobiology,9, 53-58 (1999) ) » ^©I^^V^f^ t'-^7X5 K 
-C *6pG3©GAP-DH^D^E-^-©T^^^^tv^m, Smal - Naal^H^r U , 
^D^E-^ — ^^n(^^< GnT-KDORF. $ — ^ * — # — £ ^OM^ £ U 
fc. ^croijti^^^e-^^^? H-C*SpY0354©SmaI 
U/c ccd^^^^ K^ P YOG4i:#^U^„ dcD^^^^ h*fejav\ 

*YPH5oo«t%it»y^^A&"c^«ig«iLfe. mnmm'ik. sd-tt P (2%^ 

n— X, 0.67 % Yeast Nitrogen Base w/o amino acids (DifccM±S£) , b U ^ b 

7 7 $ smm&ya (20-400 m g /D ) mm(Dzfu-Y> 

^;^v^t, 30 0 C-C2BfSfgiiU ^Kte^tt » ^ nfc^fHS&tt £ 

YPH500/ pYOG4 U . 

Cltl£500 ml<£>SD-Trp (2%^JVzi— 7, 0.67 % Yeast Nitrogen Base w/o 
amino acids (DiWtM) , b'J^h77>«:B?< «t t/T ^ ^ &2S£- 

ftl (20-400 mg/L) ) »«t'»#i*l/, ?frzKT?ift#8L ^^xP^ 
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7* higm (1 My/Hf h—^^^tf50 mM y V V J* (pH 7.5)) 5.7 ml 

JcHSvib, 2-^yW^7^ J — yI^9 M l 12 mgtDZymolyase 100T^300/zl c/} 

7.7 =c u-^y^ yt%i&\^M^lNX-. 30°C, 455>^^^b^i 0 ;V\f Y—JV 

15ml£Jq;t, My/l^f f-;H5 ml"C^)f , ^0bfc o n 

<Di±I£ {-lysis buffer (250 mM S J A/ bf h /l^ , 2 g/mlT^f 2 /z 

g/ml^r^^^V, 3 u g/mln^^7°^-^ N 3 ju g/mH7°^^f 1 mM^y 
XTv^y, ImMEDTA, 1 mM EGTA, ImM PMSF^^IO mM h V 
y-;U7^y (pH 7.2)^i) ^4mlii, *^>>^ If— b, 220 

x g-eaa^bTJiM^dlUXU^o rco_h?f^r$ b (-100,000 x gT^^L, ^(Dtt 
JKW^Sr lysis buffer 150 /z 1 i-Hlv^U GnT-I(D^^^^ t L7t D «Ib b b 

{3: {til <D GnTffitt Hi $ & J) > o 7t o 

n ftmm<D&J&&ftts:otc 0 PAT^^v£;ftfcMan5GlcNAc2*f§il 
igXVMA) ^g^lf i I, m^200 pmol^^^-^}-^ab7t 0 
ffciam. ^(D^^-^^_hS5X^^bfcGnT-I^m^^8.2Azl , 0.2 M MnCl 2 2 
fi 1 , GnT-I^JS buffer (0.17 M MES (pH 6.0), 1.7% Triton X-100, 0.34% 
Bovine Serum Albumin, 8.47 mM AMP. 1.69 mM UDP-GlcNAc, 169 mM 
GlcNAc) 9.8 nl £AP;t, 37°C, 3ti?fflfcffc £ ^fc 0 5 ftm^M LTS^It^, 
0.22 Mm (D-7 — -CMiiL, HPLC{-#tLfc 0 

77 7 A OTSKGel ODS-80T M (4.6 x 250 mm, jRy— M) L, 
0.15% 1-:/^ 7 — A-^-a if 100 mMffimT^^—ty MSiWfc (pH 6.0) 3rJiV^fc 0 

ml/min^i-w t K X <0 7J 7 ^ £r¥$Hb U fW^rftAU 

^(^2ocDt°-^-efe«9, JfL < |gtti £ tLfc * (iMan 5 GlcNAc 2 -PA^p 0 p (S?g 

£ SlTA^-flf 2r?f ^oto ThermoQuest1±MLASERMAT2000^fflV>, ^FP 
5/ ^ ^ h UT2.5%<D2,5-dihydroxybenzoic acid, 40% Tir h — h V J^^^ts- 

o.oi%v ^m2-r h v v j±&m^\ M$f%nts:otc 0 ^(d^^z, m?&(D\?—?m 
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ft(OMmi±^MZtlZ>ft?Mm (m/z=1521 (H+); m/z=1541 (Na+)) hfzfg^b 
fc. GnT-I(DM®&MM.!&m®Lfrb, % h n^HIKiTia^ (IV) : 

Manori v 

6 

3 Mana1 N 

Mancrt . ^Manpi- 4GlcNAcpi- 4GlcNAc 

GlcNAcp1-2Mana1 ' 

(iS^, Manli7>;-Z, GlcNAcfiN-7-fe ?-)Vtf)Vny-^ ) 
Cl^-f $f £ M-t 6 g W©M^MiB^GlcNAcMan5GlcNAc2 T»$>& fc^^. ^n/c c 



( HJte M 6 ) A ochl A mnnl A mnn4 ^ ^^^ttHM^M*^© a - 
mannosidase iSfe^ 1 £: GnT-Ijsfe^O^A 

GnT-Ijtfe^ £ # A b , USE £ i^ti f£ J: - *t K <fc U Pi ?L S #c SI 
GlcNAcMan 5 GlcNAc 2 MiI £ # 6 e 

^Jfe#!j4 -C*mm b/c Aspergillus saii^i* 5l5 © a -l,2-mannosidase£D/MS#:^ 
^§21 ^^^5 KpGAMHl (Chiba et al., J. Biol. Chem., 273, 26298-26304 
(1998)) «k U , Smal-Maaltr^OWf L T > yn^-^-^f tl(:i< a -1,2- 
mannosidase CDORF, # — ^ ^ — # — £ fr^J$ U t£ U fc 0 #CCl C ^Dl$r>^ 
£pYOG4<D£ma.Igfl^&^# A U /c. C (D 7 =y X ^ K £pYOMG4 £ tft£ U /c. C 

tUt, pY0354^(tT^M$E^IU^t,CD^:ffiV^c 0 SD-Trp (2% 

X, 0.67 % Yeast Nitrogen Base w/o amino acids (Difcott^) , h U 
y>7T>^l^<^^Sfei:tJ f T5 ^iH^ft (20-400 mg/L) ) 

-hK^T, 30°C-C'2S^^*U, ^St$sl^1H#^ 0 'i%htit^mm$kfo-& 
TIY19 pYOMG4 tl L/c c 

- © a -mannosidase iMfe^ £ GnT-l3I{5?^# A £ *l, M^MItil £ J^£-T 
•5^il^^'|4Hfi^^^TIY19pYOMG4*(i, Iitf^S^I^IiKM 

&m < (irum its i#3t) k^zs i 1 ¥ i n 2 b#-csie#-^ 
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FERM BP-6775£ IT H^S^ft3 tl"CV>S 0 

T ^ K v A i -5 ##rM5l £ EI 1 0 l^U/c 0 □ > h d-;1/cd^^ cd^ 
IIMJ3 cD*^^^ iClotDt-^Tl)^ Man 8 GlcNAc 2 - 

pa^p°o (^.wm.m) (Dm&iiLW. t - gcu tz cmio, a) . a -1,2- 

mannosidaseMfc?£GnT-lSI{:5^£^OTIY19pYOMG4 Trti, ±C59©f 
-Vifi^LhMz. (01 0, B) 8 Zftb(D¥-?(Do 4o (H|l 0, B ; 
peak a, c, d, e) <±Maii5GlcNAc2-PA. ManfiGlcNAc2-PA, Man7GlcNAc2-PA, 
Man 8 GlcNAc 2 -PA^p°p£}#tfi&S;^— g(U/c 0 Cinfctit: M©M?>;-^ 
^H^fcnyfinS'fccDt?**. ^Ca-l, 2 -mannosidase ifefO^^lAl 
fcfc #K:|iM,e>ttJ&:**o7tfffe*kr— ^ (0 10, B ; peak b) tf&mLft. 
Z. (D tf — ^ ©»ajffiB f±§»#!j 5 "CflMK U /cmfiK^GlcNAcMan 5 GlcNAc2«$H : M 

b/ciiH7>(t aS»ffl*7AT*(i^(l 1 o©t°— ^T'*0 (011), r<Dt°- 
? &&tf GlcNAcMan 5 GlcNAc2-PAlI & (D i§ ft ffi S £ — ®C L 7c . L/c^ot, 
TIY19pYOMG4 ft©4| f 6 7 >7" > 3? V 1 C li ( £ M T? & £ 

GlcNAcMan 5 GlcNAc 2 M©MM^^ * tl"C d £ a*BJ b £ & ft . 

IMMm 7 ) H hfFJil a -mannosidase II©#ST'©^gm 
a -mannosidase II ti, i^^^t«I«II?:-*iS^Sii(:^t 

t hffFfli a -mannosidase IIjtfe^MS^J GenBank^'— # 7. KU31520 
t'SSStlt^S (Misago et al., Proc. Natl. Acad. Sci., 92, 11766-11770 
(1995) ) „ Clontechtt <D Human Liver Marathon-Ready cDNA& T" > ~7 V — 
hKl/T, a -mannosidase II©N;fcSM!^t£ 3— b'-t€>gP#£ T^-f M 
(CGCCGCCGAGCTCTAAAAAAATGAAGTTAAGCCGCC : @2^'JS^ 1 3 ) £ N 
(ATCCCACCACTTTGAAAGGT : ge^'J#-^ 1 4)^ffi^t, 3 — K^SSIS 
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^^•^94^ — 0 (GAAGACTCACGGAGGAAGTT : SB m # ^ 1 5 ) b P 
(ATGGCGGTATATGTGCTCGA : gE^J#^§- 1 6)§rfflV^T, C ^M^lgSr =* — 

K-t-5^^%^^-r^— Q (CGCAGTTTGGGATACAGCAA : IS?iJ#-5§- 1 7)^:7° 
=7«<^— R (ATTATTATTAGCGGCCGCCCCTCAACTGGATTCG : IB?iJ#-5§- 1 

8)£/BV^T, ^n^etlPCR-eiii|iSLfc 0 #«b;ft;fcDNA||frjf ^pCRScriptcDSrfl 

^<5:ELV^B?iJ{-&5 J; 5 Lfc 0 ^(D^^^^ K£pCRMAN2<tift£ Lfc 0 
@ WO;? W<Of£3l5ftl&<^fc#>, a -mannosidase Hit^^-cDS'^^:: . 

-r^^, sa^ijs (se^ij#-^-i 9) z^iDNA^ft^^t, m^m 

rf"7^ % KCpYEX-BX^EainHI<i:E£QRI§l5fi(D^{-#Ab^ 0 rcD^^^5 K 
£: PYEX-BX-3HA £ # & b fc 0 \z. pCRMAN2 h EamHI t EcqRI a - 
mannosidase II £r Kt5^^§] <9 ffi pYEX-BX-3HA<D£a£l i: ;Uo±I§P 
{\L<Dfflid$AL.ti 0 ^(Dzf^X^ K^pYEMAN2-HA£ift£ Lfc 0 

m^m-&-V<Dm%iA%:lt>}±&^Z>fcfcs a -mannosidase IK^flUKilliM^ ^ 
— F-f-Z,%$ft$:W£M<D<x -1,6-mannosyltransferase £ =1 — K i - 3 it ^F- 
( OCH1 ) <Dfl||ftiM^^Si&Ufc 0 -T#;b^ SB^JT (ga»f2 0) ^ 
^ f£ & - 3zmi)NA& U pBluescript(DSa£l £ EmRI^fcRg i-Jf A b fc 0 
rcD^^^5 K^pBOCHli:^^ b^c 0 — £\ pYMAN2-HA£r^ V 7° Ix— h £ 
IT, a -mannosidase II c£>frfe$^J$ £ — Ki~ § Uft (D — §15 -f "7 << ~* — U 
(TTAGACTACCCATGGAACCCGCGCCGCGAGGGCTCCTTC : IE?iJ#-S§- 2 1) 
tzf^^T—V (CAGGAGAACTTTGGTTCGAAAAAGCTTTGACTTCTT : IB^iJ 

#-^-2 2)%m^^xm<mvtc 0 ^(Dia^j^^SM#, Ncgi £ Hindiii -e^oKffb, 

pBOCHIOHcqI t HindIII|f|5{i:^{-if A Lfc 0 ^icrcD^^ K^^SacIt 
EslI^SfrK"^ *9 ft U pYEMAN2-HAcDSacIi:EstI^ < t^mb/c 0 rcD^^^ 
5 K£pYEOM2-HAtift^ bfc 0 

If UTS. cerevisiae l^4^m'i«gBYPH500» ffl V > . ^fC3fe^te@my ^ A 
?*^ffiV^-CtT^ofc 0 nyho-zU^LT pYEX-BX-3HA^ffl^fc D ^JCf^m 
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ft* SD-Ura (2% )V n — 0.67 % Yeast Nitrogen Base w/o amino acids 
(Difco*±M) > *7^;V&lift<&g*Jfia£*5 ±t5T5 Smm^VD (20-400 mg/L)) 

ff2S€ $ n & # « 30°C T? OD660=0. 8 * "C SD -Uraig ifi "CiS * ft , 5S£ B ill % 

m§§4«l, $ hiz imw&mvtz. lit, sDSf>y;w^y7 7-*t- 

Signal Ultra%SSCfc UTX*a7-f;VA(C»3tei-SC: ilt?tf^ofe 0 *-©*gJH, 
n > h p-;i/T*ii^>i/^-;V^^:< %btl&^<DlZftl,^ P YEOM2-HATr^«$£ 

mistz.mm&&w-ei&, ^ mm 140000© fitc v tf -t-jv& mm £ n mi 

2) . 

mzmmmsxwmiyt^mmmm (s£(iv)fc«5s«:a*-*) %*r^ut, a 

-mannosidase II©#*?Stt £ 81 3t L fc. Si&M Hit (^(IV)C«3t 4 ^"T) 
lOOpmol^-y-V^l/^ii — y|*|T*^^-yr^ft, Mlf M MnCl 2 . 1 

M GlcNAc, 1 M ff^g?^- h 'J t> ASffi^ (pH 5.6) £2aU f^. H 2 0£8 /x 1 
iQ A /cm, ftBj&fflmft&8 Ml JPATlM&RJE&fclM&Lfc. 37"CT— HftiRmft, 
5K»UTS*S4:fl t ifcL, iS'frfc «k ^ ^»ttiS^4 Bfc^ *:©*>, HPLCfcTflMffL 
fe, &fcHPLC##r©3^te* KtSE^fc. ^©#§m, a -mannosidase 

ii £#gm£^fcis#©fflj®ffim&fc&&^fc l&«^ 3VhD-;i/tjteu 

4 O#©li-^0J^#^if iJPLT (0 1 3, B) . -©4 0#©fc°— ^ (i, 
PA4f$I^*p D n (SrSit PA-Sugar Chain 022) ©SJUSflHbtel** 5> tl/cTIH 
^ (V)t?*$n<6— *«ft*-&Sa»« ( Oguri et al., J. Biol. Chem., 272, 22721- 
22727 (1997)) ©JigtB'&M £ — Wi L T V^/c d h frh , a -mannosidase II©?Stt 
T-*5C % 56© Life. 

Manal N 

® Manpl- 4GlcNAcp"l- 4GlcNAc (V) 

GlcNAcpi-2Mana1 ' 
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(5*;^ Mante-^^7 — GlcNAc«;N-Ti? ^vU^/U=i f- ^ >&^ir 0 ) 

t hGnT-IIO#-a"T?©«mttWfflbtJ:J:oT#ft$nTV^5 (Yoshida S. et 
al., Abstracts of the meeting on Yeast Cell Biology, p. 279, Cold Spring 
Harbor Laboratory (1997))„ - (D^^Lm^? 9 — pSY114-GnT-II =fc <9 
9 — £^t?GnT-II3tte^^i$2rXhaI-^1jO »9 fc U pBluescript SKOXhalSMftl- 
ffAL/to rcD^* 5 K£pBlueGT2£ift£ L/c Q &i:Ii«6 t^Lfc^7 
*5 KpYOG4«fc «9 ^n^E— ^ — Sr^trGnT-I3t^^fH4K«rEamHI, XhaltHiU <9 
WU, pBlueGT2<DBamHI, XhaI§P{ii-#A L7t 0 Z.(D^f ^ ^ % K^bEaaHII 
-C B 6<J»f Jt «:«D >9 ffl L-fc^, DNA T4 polymerase "C 5fc *ft £r ¥ fit L fc & . 
ADE2.^-^ — # — i: bT^-T^pASZlO^ 0 ^^ 5 K (Stotz& Linder, Gene, 95, 
91-98 (1990)) ©SmallBteKlBf ALfc CL (D^7 * 5 R£pASZGN12 £ 

^^U/c D pASZGN12^rHpaI-eii:^^^b, HJfe^J 1 -Cf^SSi Lfc^«5fct£H 
fi^^TIYl9^(D^@^m?r^my ofc„ fffetf, 0.3 M 

KCl£r*a tfSD-Ade (2%^/U=» — 0.67 % Yeast Nitrogen Base w/o amino 

acids (Difcott®) , t^t mmm.&& xwT ^ y mm&yo (20-400 

mg/L) i%M<D^l M!1*V^, 30°C-C2B^*&«b, JgflNE*#«r»fco 7£ 

JflS^f^J; 19 ADNA^HL, PCRfelJ:<t 19 GnT-I*5 «t t^GnT-IIitfe^-^ 
ADE2ffi#©Sfefiti:»;:*ai&*;h,-0^ n £ YCY22« £ L <> YCY22 

w (D mmtti tts m & m v > t *i -e*t jsh4 * so ^ u > GnTi^s * u?GnT-ii(D^ 

— £\ t h /3 -l,4-GalT©aSS"e©|Smtt, f>}C T^^ixT 

( (Yoshida S. etal., Abstracts of the meeting on Yeast Cell Biology, p. 
279, Cold Spring Harbor Laboratory (1997)) c r. (Dft&m^f 9 — pGalT13Cct 
V -7x2^:— $ — J8 -l,4-GalTit^^^g^^SalI,XhiiI-C^ t> U pRS403 

^SalLXhoig&fif-if ALfc. r ^ ? K£rpRSGALl £ Lfc Q * t 

h UDP-Gal Transporter(Ugt2p) (D t? <D m 91 M i£ tC <£ o X £B ^ £ tt X V > 
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6 ( Kainuma et al., Glycobiology, 9, 133-141 (1999) ) 0 r. <D 51 B, =f- 
( TJGT2 ) com^m^^ * 5 KYEp352-GAP-UGT2J: t) , ^o^t- * — ^^tf 

3te-7-ffl«*BamHI-e«J«9 ttlU, pRSGALl<DBamHIg|H4{;iJf A bfc Q 

K3rpRSGATPl£i%£ bfc D pRSGATPl^Ndfil-Cill^^^ YCY22 
W<D]&fflfc& : &WtWlV l ?VJ*&:X-fttj:o1to Wmmmm. 0.3 M KCl^ttfSD- 
His (2%sf;V=i~- 0.67 % Yeast Nitrogen Base w/o amino acids (Difcott 

M) , t *^z/>$:$&<mmm.mte£TfT k smM&m (20-400 m g /D 

h^i^t, 30^-^2 0 5a*gitu Ttmfc&w-itm^o wmm^wx<o ? 

J ADNA^ffMU, PCRfe^J; 19 /3 -1,4-GalTjo J: XfU£^mB+&mS2mM<D 
^^^^laiA^nTV^ r £ &mmis, YCY42#ci bfc 0 YCY42**cD&fflJ|£ttttJ 
•^^ffiV^-C-^n^n^^^^tt^S'J^b, j3 -l,4-GalT*5 J; t>*Ugt2p<£>3S§l£rfil 

IX \Z. „ t Mfla -mannosidase IKD&lfrm^? 9 ' — pYEOM2-HA <£ «5 „ 
SacI.SpJiIT'HA-tagSr^tfiS^^K 1 ^^^] D Hib, DNA T4 polymerase T^ffi 
^^fmitVfCo r cD|frjt^pAUR123OSmaIf|5^^#AUfc 0 ^u^t — ^ — (CjE 
LV^ft-Cofcj&Sjh/TV^S r £ &$&W%k. Zfv^ — ? — a -mannosidase 

IIjlfH^-^^^BamHI-e^D <0 ffi b. pRS406<^EamHIg|5{4^^A bfc Q ~<7>^ 

7 * 5 KSrNdeJ-eifiCilJRt!: U a&IBYCY42«c©JKJtte*Sri^» U ^ A^-etT 
&ofc 0 ^WB^Mk, 0.3M KCl^fa tfSD-Ura (2%^Vv= — 0.67 % Yeast 
Nitrogen Base w/o amino acids (Difcottt^) * 9 9 WH£rftfc< ^BfcJ£S*5 
T^/^?B^^ (20-400mg/L) i#«6©^U— h \Z.% V^T, 30t-C2 0 IHJi#3l b, 

asiIEAaffl«©Sfefi#te:il&i&*;ix-cv^ r. £ b. YCY524* t bfc Q 

YCY52^(DlBJ^tittl^^ffiV^T^^St4^?|iJ^b, a -mannosidase Ilco^m^r 

mS^»J4 T^bfc a-l,2-mannosidase(D^^,^-<^ ^— pGAMHl «fc Y) Nael ^ 
£malT:\ ^e — a. -l,2-mannosidasejtfc^Bfr>t3ri50 9 ffi b, 

pY0325^<^ ^ — (DSmal£M£i-3f Abfc Q K^pY0M5t^Lfc 0 
$ £>^, =f^^#:^a6ff*WI&*f S^^j^Sj&UDP-GIcNAc TransporteriUS^- 
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(DmA&ftte^tCo t hUDP-GlcNAc Transporteritfc^ <£>3B 31 fc±:Hffl 

btC ioTSH^cFtl-CV^ (Ishida et al., J. Biochem., 1261, 68-77 (1999)) 0 
wO^mffl^^ 7 ^ — ^7^^ I/ - hiCLT, ^ ^ 4 ^ — W 
(AGAGCGGCCGCAAAATGTTCGCCAACCTAA : gB3«-5§- 2 3 ) i: 7°^ -v— X 
(TTTTGTCGACTAGACGCGTGAAGCATGCCC : IB?lJ#-5§- 2 4)T*PCRfe^J; 
«9 UDP-GlcNAc Transporterst^^^S^^ti^ bfc 0 - (Dgfi^iJ SrSSfB^ „ Hq±I t 
Sai l T-l5URJfU pG3-N(DNoiI^Saim{i^ t g^bfco #c(::rcD^;*5 K£> 
^>NaaIi:SmaI-C\ ^e — ^ — IM^ifUDP-GlcNAc Transporteritfc^Sfr 
it^^D^tUU, P Y0M5<D£maIgMiL^#Abfc o r©/7^5 K£pYOMR5t 
^^b/Co '£5^:7^ K^fflV^THufBYCY52t*(D^Kfem^^^y M£ 
X*ft?j:oti 0 fttmfcWlk, 0.3 M KCl£r^frSD-Leu (2%^/P=i — ^ x 0.67 % 
YeastNitrogen Base w/o amino acids (DifcottM) > ^ S^SrBfc < 
il^T^/iM (20-400 mg/L) t%i&(DzfU— h V>T, 30°C-C2 0 
*b, mmUmW-^mt^o ^»^Kte^^:^YCY73»^ b/c 0 YCY73l*c^fflJ}S 
tfittl^^rfflV^T^^^tt^^J^b. a -1,2-mannosidase i: UDP-GlcNAc 
Transporter <D 3§ ^, fflfcfg b fc 0 

£fc, iasjiS.thUGTrel2^-r V-r^fc^^T 0 ^^ 5 K£rf^ 

bfc c PGAMH^Sma I> Mas l"e^0^f LTGAP/a -e-^ — £ msdSIH^iJ^^] <9 
ffib, P RS404<DEyh Il£M£}-#A bfc 0 r =7 * ^ K£rmsdS-pRS404 1 
bfc 0 hUGTrel2 GAP ~7° v ^ — $ — OT^I^Jf A^tl/TV^5 ^7 ^ 5 K\ 
hUGTrel2-pG3££ma b Nafi_It?^]^f LTGAP/n ^t — ^ - £ hUGTrel2lB?iJ 
^0«9tHb, msdS-pRS404^EsOlfl5teK:if A bfco £ <Z> :/ 7 * ^ K HM- 
pRS404£#£ bfc c HM-pRS404(DXEElrt(DEstX I-e^O^ff b, YCY42$c£@1^ 
y Afe£ffl^T^fC££mbfc 0 ^SC*S$rf££5ml<DYPAD-i-0.3M KC1T% 
30°C-C2B P^it* b, PCR}*^ J; 9 , msdSi: hUGTrel2^iEP_i(D^fefr ^|a^ 

CO a -1,2-mannosidase^t^UDP-GlcNAc h 7 aK— ^ — O^Jt^rSfeM b/c Q 
YCY42^^madS^hUGTrel2^-r Is^^U — -> 3 ^ bfc«^TIY63« i bfc Q 
$ t hffFfll a -mannosidase IlO^^ffl^^ ^ — pYEOM2-HA <£ "9 „ 
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SacI, Sphl-eHA-tag^^tfite^Kfr^^r^l K) tti U DNA T4 polymerase -C*«8 
£¥?#fbbfc 0 r(D®fK-^pAUR123OSmaI^(-#ALrc 0 /n^^ — 

^ £ ^JiftSE^ ^n^- — $ — ^^tf a -mannosidase 
Iia^^^i^^EamHI-e^O >9 tH pRS406OBamHl£M£i;H$ A b7fc 0 rco^ 

fco J^U^W^k, 0.3 M KCl£r^frSD-Ura (2% ;JOV 3 — * N 0.67 % Yeast 
Nitrogen Base w/o amino acids (DifcottM) ^ V 7 vvl^£rl& < ^^±^S*3 J; 
7 5/i?M (20-400mg/L) tgj&O:/ lx— h \^ 30°C~C2 0 Wig-^ b, 

fclIB£Zm^<V%k&fc^m&^foX\,^Z> r £ SrflfefBU MSY3*£b/c 0 MSY3 
t*»lBfla^4ttS^^fflV^-C^*^t4^S!J^b, a -mannosidase II<7)3§5I ^fiSig b 

*i\ Wi8t«Lfc/7^5 KpASZGNl2^Hj2aI-^ji:^^^ ^Jfe 
#1 2 -r^b^^#S*'|±Kfi^m*YSl34-4A*(D^«^^^^y ^ >7 
-^fT&ofco mm^^m. 0.3 M KClSr^tfSD-Ade (2% ^3-^ 0.67 % 
Yeast Nitrogen Base w/o amino acids (DifcottiSD > 7t — y|rl^< ^HfiS 
^itJ«7$yi^ft (20-400 mg/L) ^m<D^ h i-* V^T, 3O°C-C20Pb1 

9GnT-I£5 J:t)«GnT-IIjl^^^ADE2M^O^fe^{-m^*nTV^5 r i: 

U YCY122«<!r bfd 0 YCY122»O|0ISatH^^fflVNT^n-en©^m^tt^ 

$J 5t b , GnT-I4o J: t>*GnT-II (D m m £ mm b 0 

tfCM, Hit^iJ 8 -C^$^ Istc^y 7 5 KpRSGATPl^Nd£l-ea:^^^ b. 

YCYi22«(D^®tem^s^^y ^v^fe-effte^tLo 0.3 m kcist 

^•tfSD-His (2% J? sis =1 — 7* , 0.67 % Yeast Nitrogen Base w/o amino acids 
(Difco|±M) , t7f ^^^^(ftlSJoiO'T^ / ii^i (20-400 
mg/L) mm(D^U— M^V^T, 3O°C1?2 0 r^J§#b, Jf0«tem#:^#fc o ^ 
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KJEtfefle«fc $ PCR&fc: «k «9 0 -l,4-GalT*3<kOTrGT23fr£ 

YCY142^£7)^J^tt{±5^^fflV^T^n-etL(^^^^tt^SiJ^b, 0 -l,4-GalT*5 
«k U*Ugt2p (D 3§ m Sr flg@ L fc 0 

H«J 8 tr^bfc:/^* 5 KpYOMR5SrffiV^TYCY142ttc©»WteKI 
SrftMfty^^AjSfe-CtTJ&ofco ^IHEifeflL 0.3 M KCl^fa tfSD-Leu (2%^/V 
=3 — 0.67 % Yeast Nitrogen Base w/o amino acids (DifcottM) ^ d^f 

SrUfe<»Kift3£i3j:r5r 5 /Sfcift^tt (20-400 mg/L) i&Jfia^u— h v>t, 

30*2^2 0 WW* U JtmfemW&W± 0 n <D^SCtetfc#£YCY163tfc£ b/c 0 
YCY163t*0*IBiia** W^Srffl V^T^^fllttSrai^ a -1,2-mannosidase £ 
UDP-GlcNAc Transporter CO 3§ 51 5ft® b fc 0 

r. oycyi63^{c:ov^t, mm<Dmmmm(D-^iyi->^ ^ y< ^ m^mmmm(D 

^/N^r-^>-y — ,X?&tiMH0>#fl s iS5V'^ £ tfS£p ^>tl/TV^o ^^-C, Texas-red^ 

B#PpQ#c® bfc 0 PBS-Ci5fe#^, 10 mMa -methyl mannoside Sr^ tp PBS-C?5fc# 
U ^3feiS»flET-e*«S:fT*o*: 0 ^(Dfagk, YSl34-4A^"e«^^m t>« 
19 dS^3tifefe$tU"CV^35S, YCY163t^^?«^B^(DjllS(^^P>tLfc^3fe^Bj 

b^l^Ltv^r £ Srfitf&b/co d>5>YCYi63«c-Ctt^>r-^^y — 

(FGF) ©£jg£SM8*ae©afe3E 
FGF6-l=¥y (secFGF (N35)) ii^If Iig^I©3|eEa»f 

<9#^Hl^c (Yoneda et al., BioTechniques, 27, 576-590 (1999)) 0 
SecFGF(N35)/pBS££ma b Nae_ IT?SU»f bTFGF£ijU «9 tt} b pGEM2-o;36co 
HindllllffiflfcfclJ^A bfc Q rcD^^^? K^pFGFa 23£ift£ bfc 0 pFGF«23 
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SrEfiQR IX-tym U prepro a -factor t FGFl^^ijU 9 ffi U pUCH97°9^^ K 
<DE£qR I^Pfi^^A tto n (Dzf?* * K£FGF-pUC119£ift£ b7c 0 <* - 
factor (O EAEA £ ?!l Sr Bfc < & , ^° y 4 ^ — Y 

( C G C C AGG GTTTTC C C AGT C A C G AC : IB ?iJ # -S§- 2 5 ) t ~f =7 << ^ — Z 
(ATGGGCCGGCTCTTTTATCCAAAGATAC : gE?iJ#-§- 2 6) SrfflV>TPCR-C 
ifiUfc, r. ^)DNAi(f>T-^pUC18cOEcx)R I*fP{t^«a*a^ N pAF02^^ K 
^ffSLt 0 pFGFOl^rNafe I. Sma I-T^O^f LTFGF^^O 9 ffl b, pAF02<£> 
Naa I, Sma I^iiLKW Ab7c: 0 r.<D^7:*5 K3rpAF03£:ife£ bfc c PAF03& 
EecR I "eijO ft Lt prepro a -factor tFGFigigtSr 30 »9 ffi U YEp352GAP^°^ ^ ? 
K^GAP^n^-^-cDT^iai^^Ayfcyy^ 5 KpAFF2«rfls»! bfc 0 
P AFF23rAat II, Hpa FCSUBrU 2 /z m^^Sr^O *9 ttl b, ^^-f^^^l/— > 
a^ffl^^^^ KpAFF3<£rflM6b;fco ^f-, P AFF33rApaL b AccJ-C1*0»f bT 
GAP^a^E- — ^ — irFGFOBB^JSr^Jt) Wb, LEH2.^ — # — % h ^ ^ K 

pY03250Eyu imm^WALtc 0 ^1^7^? K©2|tmt«^SEfi IT?£J»T 
br^V^fCo I ©^7^ 5 K^pAFF9iM Lfc 0 pAFF9rt^*>SEcoR V-C^O 

8rbTi£«Hbu (TiYi9», ycy42$o &bh& y ^ 9 M£*m v^tt^sc 

^ftLfco T^Sfts^^ SD-Leu (2% ^/l/=i — ;* % 0.67 % Yeast Nitrogen 
Base w/o amino acids (DifcottM) s a -Y *> > < ^^i&g*5 ^(57^7 gg££ 
(20-400 mg/L)) t§±fe(D7° h 1^* l^T , 30°C-C2 0 RQ^Ftt b , ^tl^tl 

^ftb©^ftlEifcft:£5ml<Z>YPAD+0.3M KCl-?\ 30°C-e3 0 U 
_hff$^-50 ^ H -7 KO^° y 7 7 n - ^iSf (7 7/W^/7|tS) 
X., 4tt'-ifegt 5 ttFGF^^y y-fe7 7 o-^^»lf ^*fc 0 
is^iciT^^y Vt77 n— SDSf-^:7Vw^ .y 77 — "CatafcSL 
iiff^SDS-PAGEMiftbfco ^FGF#C#:£ffl^-C<7^;^ j/T^f 
ffv^ FGFtfSD*^ bTV^S w fc bfc Q PCRifctCfc «3 , FGF^ 

LEm<a2fefe#fcH^&**L-Cl^ r. £ ^Itib TIYigtfc^FGF^-f l^r^fu 
— ^3 ^ bfc$c§rTIY48$c, YCY42tfet£FGF£>f ? U—i/ 3 bfctfc£- 
TIY49|*£ bfc 0 

42 



WO 01/14522 



PCT/JP00/05474 



u— i/a lsirZ>fctib(D7°7^ ? Klr^ILt 0 msdS^GAP^n ^e— ^ — ofl 
leff A^axTV^:^* 5 KpGAMHSrEcuR I-Ci2JBfrU 2 /z m«£|5^fc 7° 
7*5 K^r^Mbfc 0 ^©^7^^ K£rpImsdS£#£ Lfc 0 pImsdS<DTEElrt 
CD Xba I -C #J »f L , TIY48 ( A mnnl::hisG A mnn4::hisG A ochl::hisG 
FOF::LETT2 ) , TIY49 ( A mnnl::hisG A mnn4::hisG A ochl::hisG 
FGF::LEU2 ade2::[GnT-I & GnT-II] his3::f g -1.4-GalT &UGT21 ) %mWtV =f- 
■7 A#s£rJl^T^Jt$g$ILf;: 0 # hfoK.YfrWfc%kW-*:h ml<DYPAD+0.3 M KC1 
T% 3O O C-C3 0 r^i^^b, *&*M(-50 n lcD-^ y ^i? 7 7 a — ^ (^r/^v' 
T$J) £2JP*L, 4°C-e— Sfciit 9 LTFGF£r-^y yt7r *}-SS#£*fc 0 
^rco^ N -^y >t7j *&-|I]l|XL N FGFcotrC^-e^^^^ 5/7^ 
^'£frV^ madS^^^tTV^ r. t ^HiLfe 0 PCR?& d £ <9 , 

4 >-y^yu— is 3 >- b/c^^TIY53» N TIY49^(-msda^-T ^7^1/ — v" 3 ^ 
L/c^^rTIY54^^ Ufc 0 

ftKl, msdS.thUGTrel2^^ V^^I/— ^-f-^fcfecD^ 0 ^^ ^ K£rf£M 
bfc 0 PGAMH^rSmal, Nae I-C^UHr LTGAP/o ^ — ^ — tmsdSMi^l^m 9 
ffib, pRS404coPjm IIfP{i{C#Abfc 0 ^(D^^^ 5 K£msdS-pRS404 1 ^ 
bfc 0 hUGTrel2^GAP^a ^t — ^ — cOT^(-#A $ tLT ^ 5 * 5 K, 
hUGTrel2-pG3£rSma I, NReJl^^Wr LTGAP^n ^ — ^ — <h hUGTrel2gE^"J 
WOmV, msdS-pRS404coPsj^I§l3{4(^#A b^Co - <D 7° =7 * 5 K^HM- 
pRS404i Vtc 0 HM-pRS404cOTE£lF^OEsiX I-C-^l W TIY48#fc > 
TIY49^«rg^^ !J^7Afe^ffiV^Tffettt 0 M W & * 5ml (D 
YPAD+0.3M KC1-C\ 30°C-C3 0 ffligm t^*±?f^^50 /zl^^KO^^y 

-^°y ^±-7Tv—x\cmM£itti 0 Jkd&, i^ct^yyt77o-^^ 

HHRb. SDSih^^/^^^ 7 t — -tm £SDS-PAGE^ttLfc„ fet 
FGF£rC#:^fflV>T <7^*^ s/7"^ ^^^rfTV^ FGF^li, Itl^ri 

£r$Ifgbfc 0 £fb^. PCRSH-<}; "9 , msdSirhUGTre^^TKPlcD^^^tdll^ 
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CO a -1,2-mannosidaseS.O^UDP-GlcNAc h 7 >^ * — ©SgJ&SrflfefB L7c 0 
TIY48^(ClmsdSi: hUGTrel2 £r yf^l^-Vay UfctfcSrTIYSStfc, TIY49* 
^msdS^hUGTrel2?r-r Vt^U— v- 3 LfctfctrTIYeOtfc £ L^c 0 

*f§l<DM»7i#), FGF£LEH2©3fe6#Jtt£'f ^^U— ->a ^b^TIY48 
*tTIY53tt^ffiffl U, 3 LroSHtJRd^FGFSrWJKUfco 3 LcDYPAD+0.3 M 
KC1T?30°C, 3 0f H ^tf , 3s^L-C*BJia^rl^V^c^*^ic:2 mlO^^U^-fe^ 

fc D ^yyt7 7n-^^lell|XL, 7J7i^o#> N PBS+0.01% CHAPS, 
PBS+2.5 M NaCl+0.01% CHAPS£r*gg££ Lt, *£2ftft<DJh#K «t 5 FGF£r-^ 
/^y yt77 *^£>$g|±}£i3:fc 0 

«Mb/cFGF^Jl50/i g£i£t§7J 7 -Mc^ttS £ £ £ t) , J&i£bfc 0 77^ A 
tt/zRPC C2/C18 PC3.2/3777A (7 7^^7ttl) L0.1% MJ7/I/ 

^-nHi?t0.1% h y 7/u^-ag^B| - 60% Tir h- h y ^SrSfjKi: LT, i£*B 
7J 7 A7> ib <z>$gHi SrfTfc o fc 0 

t'2ml©t K7^^^Pi, 110°C-e60^r^^SLfc o ^i&*T?ift*PU 
E-T-fe^vWfc£?fotf!: 0 250 /zl<D0.2MH^T^^~!7 A £ 25 n lO^fcS^*- 
;bn*L<fc<}£#U 30^WSta-CftfiLfc, SfcKl, 250 //lO0.2M^7y^- 
>7A£25 /zKDMTK^m^AD^L J: < jf # U 30 ^WSfi^tLfc, SJ»£- 

mmmm&zmm&mm. 20 ^©^^^y v^ki (300 mg©2-7^/t'y 

v?>-£l00 Atl©ftHlC«f«PL^:) ^AP^L, ^ItL, 90°C, 60^^MSUfc o 
CD#, 20 ulcomjcnm (10 mg©*'7 ^ • f/l'T ? l/MSfc&50 nKD^f 
Lfc) SrJtW*., *£tU 80°C, 60^M*Q.3ffiUfco Hi^m, 20 /x 1<D h 
y xf;v7^ ^-7^y — /i^^PLJ; < if#L/c^ % £«bic:40 n \(D Yjv^ 

fKt£, 20 MlO^ * 7 — JV^MTL J: < mWl^tcm. 40 jul<D h/i^^£Jp;LJ; < 
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/il©h;Vxy^x., 60°C, 10^rfl> M^iflET»«&f£@ L/c Q Si£ 
HW-40^^a8ig* 7-k*&3£?TV\ *^JS02-T^ y tfU ^^^rl^^LfCo 
T ^ / # 9 A Sr JB HPLC fc: «fc t> SF^ffafi^ffi 1 £ ft o fc„ *7Ali 
Asahipak NH2P-50 (4.6 mm X 250 mm) SrteJB ?£g£f2, 200 mMIfcifc- 
V x-?-;VT ^isWffiWL (pH 7.3) kT-tY—YD Asb<Dl :a<Dm&WL {Am , 
200 mMg^ei- h V if^7 ? ^/WffiWL (pH 7.3) £ Tir h =- h U /V £ ©2 : 8© 

^fcJgJKA*rifc5£l.O ml/min-e^i-r £ \z. <fc «9 # 7 J*&¥ffi4t U fW&Ait: 
m75^^^B(Z)fiJ^^50^7)MtT100%^-rtt^^^_b#$iJr, i§8fB 
O#J^£l00%<£>£ £20#F4mU PAib^-y 2r?&£ii L/c 0 ^OMfe*^ 

-y-efc«9 (114, _h|£) \ Man8GlcNAc2-PA^ B n p (tSti) <D?£ffi{£ffi 
t— ife:L7c 0 — ^\ a -1,2-mannosidase stfe^-^-a tfTIY53t*-Ctt % ±(Clo 
(D fc° — y 7)S ^ ^ (El 1 4 , TS) o r (D t°— y (iMan5GlcNAc2-PA^ □"p t 

3FGFte, {5f3fl00%?.l/&M • m-^MOtu.|g#:-efcSMan5GlcNAc2M^^^^" 

t h Jff m a -mannosidase lKDft&m^ ? # — p YEOM2-HA <t «J * 
Sad, SphI"eHA-tag^^tfite^»f>i-«r§) t) WU DNA T4 polymerase 
^ip^bfc 0 r<PRfrtf&pAUR123<DSmaIlfflffcfc:ff Ab7c 0 ^ — (ciE 

LV^[o]-eo/i^tL-rv^5 r. £ &rtfMB& % ^n^ — ^ — ^^tf a -mannosidase 
Ilitte^HHJ&SrBamHI-CSO t> W U pRS406<DEamHI$lH£ A Ufc 0 :©7' 
K£NdeJ-t?ffl:ai#tK:U TIY60tt©7^«lEm^S^^y ^-*Afe-Cfrfco 
7^0 ^Jffc^^, 0.3 M KCl^frSD-Ura (2% ^/Ua — 0.67 % Yeast 
Nitrogen Base w/o amino acids (Difco%b$5t) , V 7 v-A-£rf& < &&t&&$5 J; rj? 
T5 7Ife2S£-#l (20-400mg/L) h (i^ , 30°CT?2 B MJ#^ U 

^UEAa^a^(D^fe^(c:ffiiZ i *tL-rv>a r. t SrflfcBU, MSYltt: £ L?c 0 MSY1 
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^(Dmm^m^tm^^Xmm^'^^m^V, a -mannosidase IlO^lrtlL 



46 



WO 01/14522 



PCT/JP00/05474 



I* # (D ft ffl 



*i^l4»f^Jfor^1tii:L, Ti25£ (I): 
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SEQUENCE LISTING 

<110> KIRIN BEER KABUSHIKI KAISHA 

Secretary of Agency of Industrial Science and Technology 

<120> Novel yeast mutant strain and method for preparing glycoprotein 
with mammal i an- typed sugar chains 

<130> PH-1034-PCT 

<160> 26 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 1 

GGATCCGAAG AAAACCTAAT ACATTGAAGT 30 

<210> 2 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

GCATGCCCTT TGGTTTAATA TAAATCTCCG GAGTGC 36 

<210> 3 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

GCATGCTACA TAACTCCAAT CAGCAGCAAA TATGTC 36 

<210> 4 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : synthet i c DNA 
<400> 4 

GCGGCCGCGT GTTCTGTTCG GGTAACGTTT AAACCAAT 38 
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<210> 5 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 5 

AGATGCATAC TAGTGGGCCC ATTGTGATTG GAAT 34 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

CCCCCGAATT CGTGTGAAGG AATAGTGACG 30 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 30 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 7 

CCCCCGAATT CAAGTCGGAG AACCTGACTG 30 

<210> 8 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

ATGGGCCCAC TAGTATGCAT CTCGCGTGGC ATGG 34 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

GCGGCCGCGA GACCTGAATC TTCGACACGC AAGAAAAA 38 

<210> 10 
<211> 36 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : synthet i c DNA 
<400> 10 

GAATTCGCTT TCGAACAAAA TCAAAAGGGG CATAAC 36 

<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

GAATTCCTAT CCACCAAACT CACAAGCAAG CA 32 

<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 

GCGGCCGCCG AGAGGGTGAA CGGTGCTAAC TCAGGATT 38 
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<210> 13 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 13 

CGCCGCCGAG CTCTAAAAAA ATGAAGTTAA GCCGCC 36 

<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 14 

ATCCCACCAC TTTGAAAGGT 20 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

GAAGACTCAC GGAGGAAGTT 20 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

ATGGCGGTAT ATGTGCTCGA 20 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

CGCAGTTTGG GATACAGCAA 20 



<210> 18 
<211> 34 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : synthet i c DNA 
<400>18 

ATTATTATTA GCGGCCGCCC CTCAACTGGA TTCG 34 

<210> 19 
<211> 162 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

GGATCCGAGC TCCACCGCGG TGGCGGCCGC ATGTTTTACC CATACGATGT TCCTGACTAT 60 
GCGGGCTATC CCTATGACGT CCCGGACTAT GCAGGATATC CATATGACGT TCCAGATTAC 120 
GCAGCTACTA GTGGGCATGC TTCACGCGTC TAGTGAGAAT TC 162 

<210> 20 
<211> 176 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : synthet i c DNA 
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<400> 20 

GAGCTCAAAA AGAAAGCAAG TAAAAGAAAG AAGAGATCAT GTCTAGGAAG TTGTCCCACC 60 

TGATCGCTAC AAGGAAATCA AAAACAATAG TCGTAACCGT ACTTCTTATT TATTCTTTGT 120 

TGACATTTCA CTTGTCAAAC AAAAGGCTGC TTTCTCAGTT TTACCCATGG GAATTC 176 

<210> 21 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 21 

TTAGACTACC CATGGAACCC GCGCCGCGAG GGCTCCTTC 39 

<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencersynthetic DNA 
<400> 22 

CAGGAGAACT TTGGTTCGAA AAAGCTTTGA CTTCTT 36 



<210> 23 
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<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 23 

AGAGCGGCCG CAAAATGTTC GCCAACCTAA 30 

<210> 24 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 24 

TTTTGTCGAC TAGACGCGTG AAGCATGCCC 30 

<210> 25 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 25 

CGCCAGGGTT TTCCCAGTCA CGAC 

<210> 26 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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24 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 26 

ATGGGCCGGC TCTTTTATCC AAAGATAC 28 
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